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L6 ANSWER 1 OF 15 CAPLUS COPYRIGHT 2001 ACS 

AB Purifn. of lactic acid by batch reactive distn. was carried out using a 
cation exchange resin [Dowex SOW] . Two reactions, esterif ication and 
hydrolysis, are involved and an app. with two distn. columns was developed 
and operated in a batch mode to ensure enough residence time in the 
re-boiler and column. The effects of operation variables such as catalyst 
loading, reactant mole ratio, feed concn., type of ale. and partial 
condenser temp, on the yield were studied. The products of esterif ication 
(Me lactate and water) were distd. into the hydrolysis column to be 
recovered as pure lactic acid. The yield of lactic acid increased as 
catalyst loading in the esterif ication column increased and reactant mole 
ratio and feed lactic acid concn. decreased. Methanol as a reactant gave 
higher yield than any other ales. The yield of recovered lactic acid was 
as high as 90%. The yield of lactic acid was closely related to the 
boiling temp, of the reaction mixt . in the esterif ication stage. The 
prodn. of lactic acid with high purity is of interest for use as feedstock 
in the food, pharmaceutical, cosmetics, textile, and leather industries. 
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AB An economically viable and energy-efficient method for the recovery of 

lactic acid from a medium contg. an alk. earth metal salt of lactic acid 
(e.g., calcium lactate) comprises: (a) reacting a conjugate base of an 
alkali metal (e.g., sodium bicarbonate) from a subsequent step with the 
medium to form a water-sol. alkali metal lactate salt (e.g., sodium 
lactate) and a basic compd. of the alk. earth metal (e.g., calcium 
carbonate); (b) sepg. the water-sol. alkali metal lactate salt and the 
basic compd. of the alk. earth metal; (c) splitting (e.g., contacting the 
salt with an acidic cation exchanger) the water-sol. 

alkali metal lactate to form a conjugated alkali metal base and a lactic 
acid product (e.g., lactic acid or its derivs . ) ; (d) sepg. the conjugated 
alkali metal base and the lactic acid product; (e) reusing the sepd. 
conjugated alkali metal base or a product thereof in the step (a); and (f) 
reusing the basic compd. of the alk. earth metal, sepd. in step (b) , or a 
product of it to form an alk. earth-metal salt of lactic acid. 
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AB A process for the recovery of lactic acid from aq. solns . contg. at least 
one water-sol. lactate salt and having a pH of 4-14 comprises: contacting 
the aq. soln. with a cation exchanger which is at 
least partially in its acid form, said cation exchanger 

being water immiscible in both acid and salt form, whereby ion exchange is 
effected, protons are transferred from the cation 

exchanger to the aq. soln. to acidulate it and /to form lactic acid 
therein and cations from the aq. soln. are bound by the cation 



exchanger; reacting the c^on- carrying cation 
exchanger to convert it into a cation exchanger 

which is at least partially in its acid form and to a second product, 
which second product is basic and comprises the cation of the salt; and 
recovering lactic acid from the lactic acid-contg. acidulated aq. soln. 
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AB In the title process, an aq. salt soln. (e.g., monosodium citrate) is 

placed into a first compartment on one side of a cation exchange membrane 
(e.g., Neosepta CN-1) together with an org. amine extractant of limited 
water miscibility (e.g., trilaurylamine) , and an aq. acid soln. (e.g., 
HN03) is placed into a second compartment on the other side of the 
membrane. The free acid (e.g., citric acid) forms in the first 
compartment and collects in the org. amine extractant where it is 
recovered. The process is particularly suitable for the recovery of a 
carboxylic acid or an amino acid from its salt (i.e., from fermn. broths 
contg. them) . 
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AB Reidel-de-Haen VI-15, Dowex MWA-1 and Amberlite IRA-35 were employed for 
lactic acid recovery using model fermn. broth. The broth was first 
acidified by using a cation exchanger before sorption 
of lactic acid onto the basic sorbents . Lactic acid was completely 
recovered from the VI-15 column after 7 bed vols. (BV) of methanol, 
whereas only 64% was recovered from MWA-1 after 4.5 BV and 18% from IRA-35 
after 5 BV. The 5% NH40H eluted all lactic acid from the MWA-1 column in 
1.5 BV with a max. effluent concn. of 113 mg/mL. The simple recovery 
scheme employed was not sufficient to produce heat-stable lactic acid. 
Other broth components were also adsorbed by the basic sorbents and could 
not be removed during the rinse step, but eluted with lactic acid during 
the desorption step. 
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AB The invention relates to a method for prepg. an org. acid or its salt by a 
continuous process. In accordance with the invention, a feed soln. is 
continuously passed into a bioreactor contg. microorganisms bound to a 
solid carrier, the acidic soln. withdrawn from the bioreactor is passed 
through a column on an anion exchanger regenerated with alkali metal 
hydroxide, the feed soln. withdrawn from the anion exchange column is 
recycled to the bioreactor, and at suitable intervals, the feed soln. is 
displaced by water and the anion exchange resin is regenerated with alkali 
metal hydroxide to recover the acid as an alkali salt. If acid is the 
desired end product, the alkali metal salt soln. is passed through a 
column of a cation exchanger in H+- form to yield an 
acid. 
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AB A process is disclosed for extg. pure lactic acid from fermn. broths by 
ion exchange chromatog. on a strongly acid cation 
exchanger, preferably in the H+ form. In a 1st step, the 

NH4-lactate coming from the fermn. is converted by authentic ion exchange 
into the free acid. Preferably said conversion is carried out on a weakly 
acid cation exchanger in the H+ form. 
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AB The method comprises indirect extn. of ions from an aq. soln. with a 

water-immiscible org. extractant to yield a loaded extractant where the 
soln. and the extractant are sepd. by a solute-permeable cation 
exchanger. The app . comprises .gtoreq.l ion-exchange membrane 
module and means for the sep. introduction and withdrawal of aq. and org. 
phases, whereby these phases circulate at the 2 sides of each membrane in 
the module. The method and app. are applicable, among others, for the 
recovery of carboxylic acids from fermn. broths. 
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Lactic acid (I) is inexpensively and continuously purified from fermn. 
broth contg. I salts (alkali or alk. earth metals) by removal of lactic 
acid bacteria, chromatog. on a cation exchange resin, concn. to .gtorsim. 
80% I, and distn. of the cone, at reduced pressure. Fermn. broth contg. 
Na salt (manufd. in a bioreactor) was treated with Diaion SK IB ( 
cation exchanger)/ coned, until .gtoreq.90%, and distd. 
at . Itoreq. 130 . degree . and 5 mmHg to give high-purity I, 
is described. 
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AB In order to obtain a higher yield of the final product during manufg. of 
Ca lactate [814-80-2] , a mother liquor was purified by passing through 
cation and then anion exchangers at the flow rate of 150 mL/cm2/h, giving 
lactic acid [50-21-5] which was reused in the manufg. process. The 
method was efficient with an 80% lactic acid yield. By vol., a 
cation exchanger (KU-2-8 [11118-20-0]) purifies 10 

vol., and anion exchangers (AV-17P [37360-78-4], AV-17-8 [12642-25-0], 
and AV-16GS [12626-33-4]) purify 30 vol. of lactic acid. 
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The removal of Na, Ca, K, and Fe from lactic acid (I) [50-21-5] solns. is 
performed best on the cation exchanger KU 2 



^x^^nc 



[11098-94-5]. On this ex^^nger the order of ion retention's: Ca2+ > K+ 
> Na+ > Fe3+. The appearance of Fe3+ in the eluate indicates that KU 2 is 
spent. The removal of CI- and S042- from I soln. is conducted best on AV 
17-2P [37380-51-1] anion exchanger, initially in the OH- form. The 
introduction of I converts AV 17-2P to the lactate form. Since I anion is 
retained more strongly than CI- or S042-, the latter anions can be 
removed . 
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AB Levulose [57-48-7] and dextrose [50-99-7] in raw sugar and HC02H 
[64-18-6], AcOH [64-19-7], propionic acid [79-09-4], butyric acid 
[107-92-6], and lactic acid [50-21-5] in molasses, sweetwater and raw 
sugar were the main components sepd. on columns contg. HPX 87 
[74504-51-1] in Ca and H form using H20 and 0.05 N H2S04 as eluent, resp. 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 



1981:571399 CAPLUS 
95:171399 

Analysis of sugars and organic acids 
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AB Lactic acid [50-21-5] was obtained by culturing Streptococcus lactis, 

sepg. the antibiotic nisin, treating the residual liq. with alkali up to 
pH 9.5-9.8, and filtering the residue. The soln. was purified by passing 
1st through a cation exchanger ( sulf opolystyrene resin 

in H+ form) and then an anion exchanger (condensed type having secondary, 
tertiary, and quaternary aliph. amino groups), with subsequent desorption 
with H2S04. 
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AB Lactic acid (I) [50-21-5] was obtained from whey by pasteurization at 
72-5. degree, and fermn. for 15-20 h at pH 5.4-5.7 using Lactobacillus 
lactis and L. bulgaricus 168, 1711, 1712, and 2592 bacteria strains. The 
soln. was then heated to 85-90 . degree . , pptd. proteins and salts 



centrif uged, and the sup 
cation exchanger to conve 



ert N 



ant passed through a column 
NH4 lactate into I. 



Fed with 
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The monoprotic acids present in hydrolyzates from alkali cellulose prepd. 
from cotton were detd. by column and paper chromatog. Purified cotton was 
cut into 20-mm. lengths, mercerized for 1 hr. at 25. degree, in 18% NaOH, 
and the resulting alkali cellulose was pressed to 33% cellulose content 
and aged in an autoclave at 33. degree, and 2 atm. for 200 hrs . Traces of 
alkali were removed by immersion in 0.5% HOAc for 1 hr. and the sample was 
dried to yield aged alkali cellulose with 5.1 meq./lOO g. C02H content. A 
43% HC1 soln. (5 1.) was used to hydrolyze 250 g. alkali cellulose for 6 
hrs. The HC1 was evapd. in vacuo at 35. degree, and the coned, hydrolyzate 
was dild. to 1.8 1. and boiled for 5 hrs. The hydrolyzate contg. 900 meq. 
HC1 was passed through an ion-exchange column contg. Dowex 2-X8 anion 
exchanger in the acetate form and the collected eluent contained the 
sugars and lactones of the org. acids. The monoprotic acids were eluted 
with 12 1. 5M HOAc, although the fractions were titrated with NaOH to pH 8 
and maintained at this pH for 4 hrs. to saponify the lactones. The 
sugar-sapond . lactone fraction was passed through a column and the 
collected effuent was coned, in vacuo, and the combined fractions were 
then eluted with 250 ml. 0 . 5M NaOAc and isolated by passing through a H 
cation exchanger to yield 820 mg. acid fraction. The 

org. acids were sepd. on a preparative anion-exchange column by elution 
with 0.5M HOAc and 0.5M NaOAc. Paper chromatog. and gas chromatog . -mass 
spectrometry were also used to det. the acids present. Sugars present 
were detd. by partition chromatog. on an anion exchanger in the sulfate 
form. Large amts . of arabinic, erythronic, mannonic, and glycolic acid 
end groups were present. Minor amts. of gluconic, ribonic, and glyceric 
acids were present, but no glucometasaccharinic units were detd. The 
major reaction during aging is oxidn. at the C-2 or C-3 position followed 
by .beta . -alkoxy elimination and formation of the glucose end group in the 
cellulose chain, which is further attacked to yield aldonic acid end 
groups . 
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